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Study of the Six-seam Trawl―Ⅱ
The Mechanical Comparisons of a Six-seam Trawl
and a Four-seam Trawl
Muchtar AHMAD, Hideyuki NISHINOKUBI and Kei NAKASAI
 After analyzing theoretically the mechanical characteristics of a six-
seam trawl and a four-seam  trawl, a series of experiments of both 
models was conducted in a ferro circulating water tank to compare their 
relative merits. The comparison of their important performance such as 
the spread of wings, elevation of headline and total resistance of nets 
was carried out theoretically as well as experimentally. Since no remarka-
ble difference of the spread of wings of both trawls could be noted 
even though the wing of four-seam trawl was longer than that of the 
six-seam trawl, the conclusion could be drawn that the greater total 
resistance of the six-seam trawl nets than that of the four-seam trawl 
nets is much affected by higher elevation of its headline.
Introduction 
 The trawl net is generally classified according to the number or kind of the seams 
used to construct it. Operated by the Japanese until nowadays are two-seam trawl, 
four-seam trawl, six-seam trawl and eight-seam trawl. Especially in two-bottom trawl 
operations, the four-seam trawl and the six-seam trawl are the most popular and are 
practically used in the adjacent waters of Japan such as the East China Sea as well 
as in oceanic trawling. Although the six-seam trawl and the four-seam trawl are 
different in construction, the both  trawls are operated by many fishermen in the 
same fishing ground to catch the same kind of fish and also in the same season. It 
seems that their particular choice is based on successful experience of the gear in 
operation and not  for its merits based on the  scientific analytical methods.  It also 
seems that very little research has been done to assess the relative merits and 
demerits of six-seam trawl and four-seam trawl. Therefore, it is needed to clear up 
these matters whereas the details on six-seam trawl were given in the previous 
report. 
 In  order to get the information on the relative merits of both trawls, the results 
of theoretical analysis of their geometric  configuration and mechanical characteristics 
as well as the observed results of the experiment using their models should be 
considered. If one is better than the other in model scale it predicts that it should 
hold good in the full scale too. 
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Coniparison　of　experimental　relation
between　elevation　of　headline　（Z）
and　water　velocity　（V）　for　a　se－
lected　value　of　spread　of　wing　（Y）
・in　the　six－seam　trawl　and　the　four－
seam　trawl．．
pectively）　to　the　total　resistance　of　nets　（F
in　gr）　as　well　as　to　water　veloCity　（V　in
cm／sec）　respectively．　As　regards　the　relation－
ship　of　the　elevation　of　headline　（ordinates：
Z）　to　the　spread　of　wings　（Y）　for　each
water　velocity　（abscissa：　V），　both　trawls　have
the　same　tendency　almost　in　parallel　that　the
increase　of　water　velocity　causes　the　decrease
of　the　elevation　of　headline．　Moreover，　the
spread　of　wings　was　bigger　’when　the　ele－
vation　of　headline　was　lower．
　　On　the　other　hand，　in　comparison　Qf　the
total　resistance　of　nets，　it　could　be　found
that　the　total　resistance　of　the’　six－seam
nets　was　greater　than　that　of　the　four－seam
trawl’s　nets　for　each　water　velocity　（Fig．　10）．
And’the　difference　in　the　total　resistance
between　both　trawls’　nets　increased　divergen－
tly　as　the　water　velocity　increased．　For
both　trawls，　Fig．　10　clearly　indicates　that
the　increase　of　the　spread　of　wings　（Y）　was
followed　by　the　increase　of　the　total　re－
sistance　of　nets　（F）．
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Fig．　10．　Comparison　of　experimental　relation　between　total
　　　　　　　resistance　of　nets　（F）　and　water　velocity　（V）　for
　　　　　　　aselected　value　of　spread　of　wings　（Y）　in　the
　　　　　　　six－seam　trawl　and　the　four－seam　trawl
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一Results　and　Discussion
　　Obviously，　in　comparison　of　both　trawls，　the　agreement　between　theoretical　analysis
and　experimental　results　of　the　elevation　of　headline　（Z）　was　not　close　enough　to
be　accepted　unconditionally．　ln　the　experiment　results，　for　instapce，　the　elevation’of
headline　of　the　six－seam　trawl　was　higher　in　every　case　than　that　of　the　four－seam
trawl，　while　in　the　theoretical　analysis，　it　is　true　if　only　the　spread　of’wings　（Y）　is
25　cm．　But　when　the　water　velocity（V）　is　less　than　20　cm／sec　and　the　spread　of
wings　is　40　cm，　conversely　the　elevation　of　headline　of　the　four－seam　trawl　was
higher　than　that　of　the　six－seam　trawl．　This　phenomenon　is　also　true　if　the　spread
of　wings　is　50　cm　and　the　water　velocity　is　15　cm／sec．　However，　the　general
tendency　of　both　trawls　could　be　deduced　that　the　increase　of　wate．　r　velocity
decreases　the　performance　of　net　一　namely　lower　mouth　height　and　smalle’ 堰@angle　of
attack　on　wings　一　theoretically　as　well’　as　experimentally．　This　means　that　the　six－seam
trawl　has　no　less　performance　than　the　four－seam　trawl，　especially　when　the　water
velocity　is　more　than　20　cm／sec．　ln　other　words，　theoretical　analysis　on　the　per－
formance　of　both　nets　is　valid　as　long　as　the　water　velocity　is　between　20　cm／sec
and　47　cm／sep．
　　Furthermore，　as　regards　the　comparison　of　theoretical　and　experimental　results　for
the　total　resistance　of　nets　（F），　the　total　resistance　of　nets　increases　with　the
increase　of　water　velocity　（V）　and　it　is．accompanied　by　bigger　spread　of　wings　（Y）．
And　the　total　resistance　of　the　six－seam　ttawl’s　nets　was　greater　than　that　of　the
four－seam　trawl’s　nets　divergently．
　　Although　the　increase　of　water　velocity　was　followed　by　the　increase　of　the　spread
of　wings　and　’ 狽??@decrease　of　the　mouth　height，　the　difference　in　the　spread　of
wings　between　both　trawls　was　less　compared　with　the　difference　between　their
elevation’of　headline　（Z）　as　well　as　the　total　resi’stance　of　nets　（F）　even　though　the
wing　of　the　four－seam　trawl　was　lengthened　more　than　that　of　the　six－seam　trawl．
Apparently　the　greater　total　resistance　of　the　six－seam　trawl’s　nets　was　due　to　its
higher　elevation　of　headline．　lt　could　also　be　considered　that　the　decrease　of　the
elevation　of　headline　by　the　increase　of　water　velocity　will　decrease　the　angle　of
attack　on　the　wing　and　accordingly　the　increase　of　the　total　resistance　of　nets　due
to　the　wing　will　also　be　smaller．　This　case　is　in　agreement　with　the　results　of　study
bY　KAKui　et　al．7）　on　various　length　of　wings　of　small　type　tow　net．　Therefore，　it
could　be　stated　that　the　increase　in　the　total　resistance　of　a　trawl’s　nets　is　much
affected　by　the　elevation　of　headline　than　by　the　spread　of　wings　as　long　as　water
velocity　increase　nornially．
　　In　additiQn，　considering　the　operation　of　both　trawls　in　two－boat　bottom　trawl
fishery，　it　seems　not　easy　to　draw　an　absolute　conclusion　that　one　is　better　than　the
other．　According　to　PARRisH　and　BLAxTER8），　the　horizontal　and　vertig，ql　一distribution，
density　or　concentration　of　school，　response　to　stimuli，　general　school　behaviour，　etc．
of　the　exploited　fish　stock　are　important　factors　which　must　be　carefully　considered
in　the　construction　and　operation　of　fishing　gears．　As　the　final　stage　of　gear　testing
is　comparative　fishing，　the　importance　of　those　biological　factors　in　the　gear　operation
could　not　be　ignored．　Since　two－boat　trawl　in　Japan　is　generally　qsed　to　exploit
demersal　fish　or　bottom　trawling，　the　cases　of　special　interest　to　bottom　trawling　are
those　fish　occuring　not　only　on　or　very　near　to　the’sea　bed，　but　also　in　・mid－water
as　reported　by　FosTER9）．　Hence　amongst　those　biological　factors，　’the　horizontal　and
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vertical　distributions　of　the　exploited　fi＆ti。．・。stoek一・play合n　important　role　in　the　compa－
rison　of　the　relative　merits　of　both　trawls．
　　Nevertheless，　from　the　analysis　Qf　geometrical　and　mechanical　characteristics　of
both　six－seam　trawl　and　four－seam　trawl　of　the　same　size，　the　height　of　mouth　or
water　covered　by　trawl　mouth　was　clearly　higher　in　the　six－seam　trawl　than　in　the
four－seam　trawl．　ThereforO，　for　a　Certain　range　of　vertical　distribution　of　the　exploit－
ed　fish　school，　the　six－seam　trawl　has　more　significance　than　the　four－seam　trawl．
On　the　other　hand，　it　seems　that　a　four－seam　trawl　is　much　better　mechanically　than
　　　　aslx－seam　trawl　for　a　certain　range　of　the　horizontal　distribution　of　exploited　fish
stock．　Because，　even　the　size　of　both　trawls　is　the　same，　the　total　resistance　of　the
four－seam　trawl’s　nets　is　less　than　that　of　the　six－seam　trawl．
　　Finally，　it　is　needless　to　say　that　the．　future　comparative　studies　of　a　six－seam
trawl　and　a　four－seam　trawl　require　the　knowledge　of　general　fish　behaviour
especially　of　fish　school　distribution　amongst　many　factors　affecting　the　effeci6ncies．
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